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ZEOLITE:  AN EMERGING TOOL FOR 
MINE RECLAMATION?
Goal: To absorb and neutralize heavy metal in tailings soil






Mining operations are obligated to reclaim disturbed land after closure. Often the 
most difficult part of the process is containment of heavy metals and chemicals in 
the tailings facility site. Heavy metals have the potential to bioaccumulate which can 
cause environmental damage as well as pose a risk to human health (Järup, 2003; 
Fashola et al., 2016). In this study we used an absorbent mineral, zeolite, to test its 
ability in neutralizing heavy metals in tailings samples from a nearby gold and 
copper mine. We compared three different concentrations of zeolite in tailings soil 
and the subsequent effects on plant growth.
Growing:
- 150 L of tailings was collected from Highland Valley Copper
- Tailings were seperated evenly into 2 bins and the pH was lowered with in one from the initial pH of around 9 to 6. 
- Then the tailings was seperated again for a total of 6 bins and zeolite treatments were applied to 4 of them. In the 
end we had bins with no zeolite, 5g/Kg, and 30g/Kg in the original and lowered pH. 
- Bluebunch wheatgrass (Pseudoroegneria spicata) and field locoweed (Oxytropis campestris) were planted from seeds in 
1 L pots in a random block design in the greenhouse, replicated 10 times each treatment type.  The pots were 
regularly watered and allowed to grow over the summer for 3 months.
Harvesting and Data Collection:
- Plants were harvested from tailings, rinsed in water, and oven dried at 60 °C for 48 hours before being weighed for 
biomass. 
- Dried bluebunch wheatgrass was sent to the Analytical Laboratory in Victoria B.C. for major elements analysis 
using  ICP-OES. 
- Bins were mixed and a sample of 10g taken, sifted and sent to the Analytical Laboratory for major elements analysis 
using  ICP-OES.
Data Analysis:
- Minitab18 used for Ryan-Joiner test which confirmed data followed normal distribution for our parametric tests. 
- Two 2-way ANOVA tests run in R for determining differences among field locoweed and bluebunch wheatgrass 
biomass. 
- Analysis of variance run for field locoweed and bluebunch wheatgrass done on Minitab18.
- Tukey (post-hoc) run in R to determine location of differences in ANOVA. 
- Box and whisker graphs generated in R with ggpubr package. 
- Table and bar graphs made with Excel.
Caption
 Table 1. Tailings soil major elements analysis after plant growth. Blue denotes basic pH and orange acidic pH.  













There were no significant differences in bluebunch wheatgrass dry biomass between treatments, however 
there was a statistically significant difference found in the field locoweed biomass. Two-way ANOVA for 
field locoweed showed significance across pH groups with p < 0. However there was no significance across 
zeolite treatments with p = 0.67.  Two-way ANOVA for bluebunch wheatgrass did not show significant 
differences among either groups with p = 0.985 for pH and p = 0.138 for zeolite treatments. The analysis of 
variance using a significance level of 0.05 confirmed these results with a p-value of 0.522 for bluebunch 
wheatgrass mean weights and a p-value < 0 for field locoweed (most likely also due to differences in pH). 
Figure 1. Bluebunch wheatgrass mean dry weight according to treatment type (n=10). 
Two-way ANOVA pH p = 0.985 and zeolite p = 0.138. Points represent outliers, whiskers show 
max and min values of data excluding outliers. The box represents the interquartile range 
with the line denoting the median. 
Figure 2. Field locoweed mean dry weight according to treatment type 
(n=10). Two-way ANOVA pH p < 0 and zeolite p = 0.67. Points represent 
outliers, whiskers show max and min values of data excluding outliers. The 
box represents the interquartile range with the line denoting the median. 
Figure 3. Zinc concentration in tailings Figure 3. Copper concentration in tailings 
Soil sample statistical analysis could not be done because of limited samples. However it is interesting 
to note that the soil with 30g of zeolite tended to retain the largest quantity of metals regardless of pH. 
- Resul ts hinted at l ink  between zeol i te concentrations, plant grow th and heavy metal  
concentrations in the soi l .  Upcoming resul ts from leaf t issue analysis w i l l  clar i fy the 
relationship between heavy metal  and zeol i te concentrations in the soi l . 
-
- Differences in recorded plant biomass weight seem to be more strongly correlated to changes 
in tailings pH, the results indicate there may be effects of zeolite concentration on plant 
growth depending on the plant species. 
-
- Field locoweed is a nitrogen fixer so does not rely on presence of usable nitrogen. Zeolites 
cation adsorbing abilities enable it to adsorb heavy metals and charged ammonium. Bluebunch 
wheatgrass relies on ammonium (not a nitrogen fixer) so  this could inhibit growth and 
explain results in figure 1. Zeolites seemed to enhance growth in field locoweed (figure 2). 
-
- In the future to eliminate the variable of pH on plant growth pH should not be altered in mine 
tailings. A study focusing on a single plant species and its growth in mine tailings with added 
zeolite would help to determine the viability of zeolite as a mine amendment tool. The current 
use of zeolite in water treatment and industrial settings is a promising indicator of the ability 
zeolite could have in mine tailings treatments. 
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